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ABSTRACT
The
(Lour.)

spread

of

Clayton]

itchgrass

rRottboellia

throughout

the

cochinchinensis

sugarcane

(Saccharum

interspecific hybrids) area is of growing concern to producers
in Louisiana.
At Maringouin and Thibodaux, LA, season-long itchgrass
interference reduced sugarcane stalk populations, cane yields,
and sugar yields 34, 42, and 43%, respectively, compared to
no itchgrass

interference.

Stalk populations

and cane and

sugar yields were comparable for early-season

(from spring

until layby on June 12) and season-long itchgrass interference
with late-season (from layby on June 12 until harvest) being
similar to no itchgrass interference.
Good to
obtained

with

excellent early-season
pendimethal in

at

itchgrass

2.2

and

3.4

control
kg/ha

was
plus

atrazine, prodiamine at 1.7 to 2.8 kg/ha, clomazone at 1.1 to
2.2 kg/ha, and fomesafen at 0.8 to 1.1 kg/ha at two locations.
Late-season itchgrass populations were reduced at least 80%,
at

the

Loreauville

site.

BAS

514

at

0.3

to

1.1

kg/ha,

metribuzin, and atrazine provided poor control. Only clomazone
injured sugarcane, but the bleaching of foliage was short
lived. In a field study, which supported the results observed
in the greenhouse, a postemergence application of asulam at
3.7 kg/ha reduced dry biomass 89%. Nicosulfuron at 9 to 35
g/ha reduced itchgrass dry biomass 77 to 89%, but control with
primasulfuron methyl at 34 and 67 g/ha and KIH 2665 at 112
viii

g/ha was poor. Over-the-top application of nicosulfuron at 18
to 67 g/ha at Maringouin and Thibodaux, LA, reduced sugarcane
stalk populations

at

least

91% compared to the untreated

check. Stalk populations were reduced 93% at Maringouin with
primasulfuron methyl at 34 g/ha but were unaffected by KIH
2665 at either location. Postemergence-directed application
of nicosulfuron also caused significant sugarcane

injury.

Paraquat at 560 g/ha and ametryn at 2.7 kg/ha applied post
emergence

reduced

itchgrass

infestation

levels.

Although

injury was observed with paraquat, there was no reduction in
stalk height, stalk number, or sugar yield.

ix

CHAPTER I

Itchgrass fRottboellia cochinchinensis) Interference
in Sugarcane (Saccharum sp.)
ABSTRACT
Itchgrass fRottboellia cochinchinensis (Lour.) Clayton]
is becoming more prevalent in sugarcane (Saccharum
interspecific hybrids) in Louisiana.

Field studies were

conducted in 1989 in the northern (Maringouin, LA) and in
southern (Thibodaux, LA) areas of the cane belt to determine
the effect of duration of itchgrass

interference on

sugarcane growth and yield. Itchgrass was removed by hand at
two-week intervals until harvest (no interference), from
itchgrass emergence in the spring until layby (last
cultivation) on June 12 and allowed to reinfest thereafter
(late-season interference), and from layby until harvest
(early-season interference).
Averaged across locations, itchgrass infestation levels
(number of stems with at least two nodes present) for the
season-long interference treatment, which was included for
comparison, averaged 68 stems/m of row whereas only 10
itchgrass stems/m of row emerged after layby. Populations of
millable sugarcane stalks were similar for the no
interference, early-season, and late-season interference
treatments. Stalk populations, however, were lower and
comparable to season-long interference where early-season
interference was allowed. Season-long itchgrass interference
reduced sugarcane stalk populations an average of 34% as

3

compared to the no interference treatment.

Sugarcane stalk

heights were similar for no interference and season-long
interference treatments averaging 1.9 m. Yields of cane and
sugar were similar for no interference and late-season
interference treatments and significantly higher than the
season-long interference treatment.
INTRODUCTION
Itchgrass, is reported to have entered the United
States at Miami, Florida (8). It was first observed in
Louisiana in 1927 along a train track near Ruth in St.
Martin parish following a local flood (13). By 1951,
itchgrass, commonly referred to as raoulgrass by Louisiana
farmers, was present in several sugarcane fields in St.
Martin parish and by 1965, approximately 20% of St. Martin
parish sugarcane fields were infested with the weed pest
(13). Its spread throughout southern Louisiana is attributed
in part to the movement of equipment and road matting
materials during the intense oil exploration activities of
the late 1970's and early 1980's. Seed spread by birds (1),
flood water, rodents, and farm machinery (6,15) may also
contribute to its intense proliferation. Itchgrass has
become a serious weed problem in the southern half of
Louisiana in sugarcane, corn, (Zea mavs L.) and soybeans
rGlycine max (L.) Merr.] (14). Being quite adaptable, it has
the potential to infest the Gulf Coast States, the lower
Midwest, the Southern Atlantic, and the Southwest states
(19). In Australia, a severe infestation level was reached
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in only two years after planting legume seed contaminated
with itchgrass seed (6).
Itchgrass is an aggressive, erect annual grass that may
grow to 3 m tall (9) and has been observed to grow an
average of 6.1 cm per day (12). It is a prolific seed
producer and is characterized as having prop roots
descending from the lower nodes and trichomes present on the
leaf sheath which cause an itching sensation (9). The
narrow, unbranched cylindrical seedhead is about 20-24 cm
long and arises terminally from tillers and branches at the
axils of the upper leaves (11,13). Periodic emergence can
occur throughout the growing season requiring intensive weed
control efforts. Even though itchgrass is relatively shadeintolerant, it has the capacity for high photosynthetic and
growth rates when subsequently exposed to high irradiance
(18).
Two itchgrass biotypes have been identified in the
sugarcane growing area of Louisiana. The Larose biotype is
daylength sensitive and flowers in late September, whereas
the St. Martinville biotype is daylength neutral and flowers
from early June throughout the growing season until frost
(16). Indications are that the St. Martinville biotype is
more wide spread and would be more prolific and potentially
more troublesome (16). Fisher et al. have differentiated
characteristics of these two biotypes using polyacryamide
electrophoresis and spectroscopic procedures (5). The
ability not only to germinate in late-season but also to
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exist under a crop canopy makes itchgrass a potential major
weed problem in most cropping systems.
Thomas and Allison (21) reported that in corn, yields
were not reduced until itchgrass competition exceeded 8
weeks. In taro plantings, early competition reduced the
number of suckers and corm weight when itchgrass was the
predominant weed (7). Freshwater et al. (6) reported that an
itchgrass infestation in the Burdekin district of North
Queensland reduced sugarcane yield from 112.6 T/ha in 1974
to 76.3 T/ha in 1981. With a combination of cultivation,
herbicide, and hand-weeding, 128.9 T/ha of sugarcane was
harvested in 1985. In the Philippines, only two weeks of
itchgrass interference after planting reduced sugar yields
and sugarcane had to be kept free of itchgrass for ten weeks
after planting to obtain optimal sugar yields (4).
Itchgrass control recommendations for sugarcane in
Louisiana center around the use of a preemergence
incorporated application of trifluralin [2,6-dinitro-N,Ndipropyl-4-(trifluromethyl)benzenamine] in the spring on the
bed with asulam [methy[(4-aminophenyl)sulfonyl]carbamate]
postemergence and a layby application of trifluralin
incorporated in the middles between rows in early June
(14,17).
Even though information is available on itchgrass
control measures in sugarcane, specific information on the
effect of itchgrass interference on sugarcane growth, yield,
and quality are limited in Louisiana. Therefore, studies

were conducted to determine the impact of early-season,
late-season, and season-long interference on the growth and
production of sugarcane in Louisiana.
MATERIALS AND METHODS
Field studies were conducted in Maringouin and
Thibodaux, Louisiana in 1989 at two locations representing
the northern and southern areas of the sugarcane growing
region, respectively. Fields at both locations were infested
with the St. Martinville biotype (daylength-neutral)
itchgrass. The sugarcane cultivar CP 76-331, was planted at
the northern location while CP 70-321 was present at the
southern location. At both locations, the sugarcane was
planted in 1986 on raised beds spaced 1.8 m apart, and was
in the second ratoon (third production year).
Treatments consisted of season-long weed-free (no
itchgrass interference), season-long itchgrass interference,
early-season itchgrass interference from emergence in spring
until layby [last cultivation on June 26 (Maringouin) and
June 13 (Thibodaux)] and late-season interference from layby
until sugarcane harvest. For the late-season interference
treatment, itchgrass was allowed to naturally reinfest after
layby. Itchgrass was removed by hand weeding from the
uncultivated row top. For the early-season interference
treatment, itchgrass was removed after layby from the entire
plot by hand-weeding and hoeing. At layby, itchgrass was
removed from between the rows (middles) by hand-weeding and
hoeing. Individual plots were three rows, 5.3 m wide by 12.2
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m long. Initial itchgrass emergence was on May 15 and May 8
at Maringouin and Thibodaux, respectively. Itchgrass was
removed on a 14 d schedule. At time of removal, the number
of itchgrass plants which had emerged since the previous
weed removal date were determined by randomly counting
plants present on a 1-m section of the uncultivated row top
of the middle plot row.
Populations and heights of millable sugarcane were
determined from the entire plot in mid August by counting
only stalks with a height of at least 1.7 m. Stalk height
was determined on 12 randomly selected stalks by measuring
from the soil surface to the youngest visible dewlap, a
structure which is triangular in shape and present on either
side of the blade joint. During this same period, itchgrass
infestation levels were determined by counting itchgrass
stems with at least two nodes present from five randomly
selected 1-m sections of the band on the middle sugarcane
row.
Entire plots were harvested to determine cane yield at
both locations in late-October with a two-row, whole-stalk
mechanical harvester set to top as close to the first hard
internode below the apical meristem as possible. Sugarcane
was burned to remove leaves and weeds. A 15-stalk sample was
removed from each plot, chipped, and a 600 g sample pressed,
with the expressed juice analyzed for Brix and sugar content
using standard methods (3). The theoretically recoverable
sugar content in the crushed juice was calculated by

previously described methods (10).
A randomized complete block experimental design with
five replications was used at both locations. Data were
subjected to analysis of variance for individual locations
and across locations. Location by treatment interactions for
all variables were not significant and data are presented
both individually for each location and as an average across
locations. Differences among treatment means were determined
using Fisher-protected Least Significant Difference (LSD)
test at the 5% level of probability.
RESULTS AND DISCUSSION
Number of itchgrass seedlings were counted at each
removal time for the plots that were hand weeded at 14 d
intervals. At both locations, itchgrass emergence occurred
throughout the growing season (Figure 1). The number of
itchgrass plants that germinated at the 14 d observations
ranged from 1 to 11 over the sugarcane growing season.
Itchgrass populations, two weeks after initial emergence
were 34 and 12 stems/m of row at Maringouin and Thibodaux,
respectively. At layby, the itchgrass population had
increased to 61 and 16 stems/m of row at the respective
locations. At sugarcane harvest, itchgrass counts for
Maringouin and Thibodaux were 64 and 71, respectively.
Significant differences among millable stalk
populations at both locations were observed (Table 1). Stalk
populations were higher at Maringouin than at Thibodaux and
when averaged across locations were similar for the season-
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long weed-free, early and late-season interference averaging
59500 millable stalks/ha. A 34% decrease in millable stalk
populations occurred with season-long itchgrass interference
when compared to the season-long weed-free treatment. Stalk
populations following late-season interference were similar
to the weed-free check. With early-season itchgrass
interference, millable stalk populations were similar to
that of season-long interference. Other research has shown
that johnsongrass rSorghum halepense (L.) Pers.] competition
reduced stalk populations (2).
Yields of standing cane were not significantly affected
(p = 0.06) by itchgrass interference at either location
(Table 1). Averaged across locations, however, treatments
were significantly different with standing cane yields for
early-season (47.8 mt/ha) and late-season (51.6 mt/ha)
interference comparable and similar to the weed-free control
(57.0 mt/ha). The yields of the weed-free and late-season
interference treatments were significantly greater than the
yields associated with season-long itchgrass interference
(33.2 mt/ha). Season-long itchgrass interference compared to
the weed-free treatment reduced the yield of standing cane
an average of 42%.
Juice quality (theoretically recoverable sugar) and
sugarcane stalk heights at both locations was not affected
by itchgrass interference (Table 2). At Thibodaux,
theoretically recoverable sugar values were slightly higher
than at Maringouin and averaged 17.9%. Averaged over

10

locations, stalk height in mid-August was 1.9 m. As a
result, yields of sugar following itchgrass interference
were similar to that observed for yields of standing cane.
Ali et al. (2) found that with increasing johnsongrass
populations, yields of sugar decreased. Sugar yields were
significantly reduced by season-long interference at
Maringouin but were not significantly different at Thibodaux
(p = 0.07). However, when averaged across locations sugar
yields for early-season and no interference were similar
averaging 6470 kg/ha (Table 2). Yields of sugar from earlyseason and season-long interference were not significantly
different. Yields of sugar were reduced an average of 43%
following season-long itchgrass interference. Since neither
stalk height nor juice quality were affected, the response
suggests that the majority of stalks in the season-long
itchgrass interference plots were the early emerging mother
stalks (primary shoots) and that tillering may have been
suppressed. By controlling rhizome johnsongrass prior to May
15 (similar to late-season itchgrass competition), no
reductions in stalk populations or sugar yields were found
(20). The similarity in the yields of sugar for early-season
and season-long itchgrass interference indicates that
itchgrass emerging in the spring prior to layby reduced
sugarcane tillering (as evidenced by reduced stalk
populations) with subsequent sugar yield reductions. Even
though some itchgrass emerged after layby, sugarcane had
produced an adequate number of tillers and consequently
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stalk population and yield were not adversely affected.
Results of these studies stress the importance of a
successful early spring itchgrass control program. This
program would involve the application of trifluralin
preemergence incorporated and early postemergence
applications of asulam, if needed, to reduce early-season
competition and to encourage sugarcane tillering.
Application of trifluralin at layby for late-season
itchgrass control may not enhance sugarcane yields but can
reduce itchgrass seed production and dockage at the mill due
to increased fiber content resulting from the weed foliage.

NUMBER OF ITCHGRASS PLANTS/M ROW
14

0

20

40
60
80
DAYS AFTER INITIAL IG EMERGENCE

100

LOCATION
MARINGOUIN, LA

THIBODAUX, LA

Figure 1. Itchgrass emergence throughout the growing season at
Maringouin and Thibodaux, LA, 1989.

120

Table 1. Sugarcane millable stalk population and cane yield as influenced by duration of itchgrass
interference at Maringouin and Thibodaux,

la,

1989.

Cane yield1

Stalk population1
Time of
interference

Maringouin

Thibodaux

Average

Maringouin

-“-(it/ naj «— —

"*ino«/na x xu )————

Average

Thibodaux
»

None

70.7(0)

54.8(0)

62.8(0)

67.3(0)

46.6(0)

57.0(0)

Late
season

70.2(1)

52.9(3)

61.6(2)

60.8(10)

42.4(9)

51.6(9)

Early
season

62.6(11)

45.7(17)

54.2(14)

57.4(15)

38.2(18)

47.8(16)

Season
long

45.7(35)

37.0(32)

41.4(34)

39.5(41)

27.0(42)

33.3(42)

LSD (0.05)

16.7

12.3

13.5

Pr > F

0.02

0.03

0.02

NS

NS

0.06

0.06

Values in the parentheses represent percent reductions compared to the weed-free check.

16.7
0.05

Table 2. Theoretically recoverable sugar (TRS) content of crushed juice, stalk height, and sugar
yield as influenced by duration of itchgrass interference at Maringouin and Thibodaux, LA, 1989.

TRS

Stalk height

Sugar yield1

Tine of
interference Maringouin Thibodaux Average Maringouin Thibodaux Average Maringouin Thibodaux Average
(%)--------------------------- (m)-----

(kg/ha x 102J

None

16.9

17.7

17.3

2.1

1.8

2.0

82.1(0)

60.2(0)

71.2(0)

Late
season

16.5

18.2

17.4

1.9

1.8

1.9

72.7(11)

56.1(7)

64.4(10)

Early
season

16.3

17.7

17.0

2.0

1.7

1.9

67.0(18)

49.4(18) 58.2(18)

Season
long

16.2

18.0

17.1

1.9

1.7

1.8

46.3(44)

35.5(41) 40.9(43)

LSD (0.05)

NS

NS

NS

NS

NS

NS

24.2

Pr > F

0.31

0.31

0.18

0.52

0.50

0.38

0.05

Values in parentheses represent percent reductions compared to the weed-free check.

NS
0.07

20.4
0.04
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Itchgrass (Rottboellia cochinchinensis) Control
in Sugarcane (Saccharum sp.) with Premergence Herbicides
ABSTRACT
Preemergence herbicides pendimethalin, prodiamine,
clomazone, fomesafen, quinchlorac, terbacil, metribuzin, and
atrazine were compared for itchgrass control and sugarcane
injury at two locations in 1989. Pendimethalin at 2.2 and
3.4 kg/ha plus atrazine at 3.3 kg/ha, prodiamine at 1.7 to
2.8 kg/ha, clomazone at 1.1 to 2.2 kg/ha, and fomesafen at
0.8 and 1.1 kg/ha, reduced itchgrass populations at least
80% when compared to the untreated check at both locations.
Quinchlorac at 0.3 to 1.1 kg/ha and atrazine at 3.3 kg/ha
provided poor itchgrass control at both locations. Sugarcane
injury following treatment was less than 8%, with the
exception of clomazone at Labadieville, which caused a
temporary bleaching of sugarcane foliage. Sugarcane stalk
heights were similar regardless of herbicide treatment.
Sugarcane stalk populations following treatment with
quinchlorac, terbacil, metribuzin, and atrazine, were not
significantly increased over the untreated check and were
reflective of the early-season itchgrass control ratings.
Sugar yields at Loreauville with pendimethalin at 2.2 kg/ha
plus atrazine, prodiamine at 2.8 kg/ha, clomazone at all
rates, fomesafen at 1.1 kg/ha, and metribuzin were
significantly greater than the untreated check.
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INTRODUCTION
Itchgrass was introduced into southern Louisiana in the
1920's (10) and has become a serious weed problem in
sugarcane, corn (Zea mavs L.), and soybeans (Glycine max
(L.) Merr.]. Itchgrass, an aggressive, erect annual grass
that may grow to 3 m tall (5), is a prolific seed producer.
Prop roots descend from the lower nodes and trichomes
present on the leaf sheath cause an itching sensation.
Germination in late-season, along with its ability to
persist under a crop canopy, makes itchgrass a potential
major weed problem in many cropping systems (13).
Two biotypes are present in the sugarcane growing area
of Louisiana. The Larose biotype is daylength sensitive and
flowers in late September, whereas the St. Martinville
biotype is daylength neutral and flowers from early June
throughout the growing season until frost (11). The St.
Martinville biotype is more widespread and potentially more
troublesome. Characteristics of the two biotypes have been
differentiated using polyacryamide electrophoresis and
spectroscopic procedures (3).
Millhollon (7) reported that in sugarcane, PRE
(preemergence to the weeds) surface treatments of diuron
[N'-(3,4-dichlorophenyl)-N,N-dimethylurea], simazine [6chloro-N,N'-diethyl-1,3,5-acid], bromacil [5-bromo-6-methyl3-(1-methylpropyl)-triazine-2,4-diamine], and fenac [2,3,6trichlorobenzeneacetic-2,4(1H,3H)pyrimidinedione] provided
48 to 87% itchgrass control. In a one year study, PI
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(preemergence incorporated) treatments of trifluralin [2,6dinitro-N,N-dipropyl-4-(trifluromethyl) benzenamine] at 1.7,
2.2, and 3.4 kg/ha provided 93, 97, and 99% itchgrass
control, respectively (8). Soil incorporated treatments of
terbacil,

[3-tert-butyl-5-chloro-methyluracil] at 3.6 kg/ha

and trifluralin at 2.2 kg/ha provided about 60 days of
itchgrass control (9). Trifluralin PI at 2.2 kg/ha followed
by asulam [methyl[(4-aminophenyl)sulfonyl]carbamate] at 3.7
kg/ha gave 94% itchgrass control and was more consistent
than either a preemergence or postemergence treatment alone

(12 ).
A typical itchgrass control program in the sugarcane
fields of Louisiana involves the use of a PI application of
trifluralin in the spring with asulam postemergence. To
facilitate trifluralin incorporation above the sugarcane
buds, the top 1 to 3 cm of the bed is removed in a shaving
operation and the soil is loosened with one pass with a
rolling cultivator. The herbicide is applied on a band on
top of the bed and incorporated with two additional passes
of the rolling cultivator. Growers are concerned about the
sugarcane injury associated with such practices and a "non
incorporable" PRE herbicide
treatment is desired (1). In early June, a broadcast
application of trifluralin is directed below the crop canopy
into the row middles and incorporated with rolling bed
choppers at laybe (last) cultivation.
The objective of this research was to evaluate
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herbicides currently registered in sugarcane (terbacil,
metribuzin, and atrazine) and herbicides presently
registered or near registration in other crops including
quinchlorac, clomazone, fomesafen, pendimethalin, and
prodiamine, for their ability to control itchgrass
selectively in sugarcane.
MATERIALS AND METHODS
Field studies were conducted in 1989 at two locations
in the sugarcane growing region of Louisiana. The Iberia
Parish location was near Loreauville, LA in the western part
of the sugarcane growing area and the eastern location was
in Assumption Parish near Labadieville, LA. The sugarcane
variety CP 70-321 (first ratoon, second production year) was
present at the western location while CP 72-370 (plant cane,
first production year) was present at the eastern location.
At both locations, sugarcane was planted on raised beds
spaced 1.8 m apart. Soil type at Loreauville was an Iberia
silty clay (Vertic Haplaquoll) with a pH of 6.1 and organic
matter of 1.4% and at Labadieville was a Commerce silt loam
(Thermic Aerie Fluvaquent) with a pH of 6.0 and organic
matter of 1.7%.
Herbicides and rates used were pendimethalin plus
atrazine at 2.2 plus 3.3 and 3.4 plus 3.3 kg/ha, prodiamine
at 1.7, 2.2, and 2.8 kg/ha, clomazone at 1.1, 1.7, and 2.2
kg/ha, fomesafen at 0.6, 0.8, and 1.1 kg/ha, quinchlorac at
0.3, 0.6, and 1.1 kg/ha, terbacil at 2.1 kg/ha, metribuzin
at 2.6 kg/ha, and atrazine at 3.3 kg/ha. Herbicide
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treatments were applied on March 16 at Loreauville to a band
on the sugarcane bed following removal of cane and weed
residue with a rotary mower. Green cane growth approximately
5 cm tall was present after mowing. At Labadieville, the
residue was not removed and herbicide treatments were
applied to a band on the sugarcane bed on March 14 with
green cane growth 15 to 25 cm tall. At both locations,
itchgrass was not present at time of application. Herbicide
treatments were applied with a tractor-mounted compressed
air sprayer delivering 190 1/ha at 210 kPa using a standard
three nozzle arrangement with one nozzle directly over the
row and one nozzle on each side of the row on 15 cm drops.
This nozzle arrangement provided treatment of a 90 cm band,
on top of the sugarcane row. Individual plots were 5.3 m
wide (three sugarcane rows) by 12.2 m long at both
locations.
Entire plots were harvested at Loreauville in early
November with a two-row, whole stalk mechanical harvester
set to top as close to the first hard internode below the
apical meristem as possible. Sugarcane was burned to remove
dried foliar residue. A 15 stalk sample was removed from
each plot, weighed to determine stalk weight, and crushed to
determine crusher juice sugar (sugar) and Brix using
standard methods (2). Sugar yield was estimated based on
stalk numbers and sample weight and the theoretically
recoverable sugar contained in the juice as previously
described (7). Sugarcane was not harvested at Labadieville.
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Visual itchgrass control and crop injury ratings were
made 33 and 61 DAT (days after treatment), respectively, at
Loreauville and 28 and 70 DAT, respectively, at
Labadieville. Sugarcane stalk height was determined in late
September on 12 randomly-selected stalks by measuring from
the soil surface to the youngest visible dewlap, a structure
which is triangular in shape and present on either side of
the blade joint. Numbers of millable sugarcane stalks were
determined for the entire plot in late September by counting
all stalks with a height of at least 1.7 m. During this same
period, itchgrass population was determined by counting
itchgrass stems with at least two nodes present from a
randomly selected one-meter section of the band for each
plot row. The St. Martinville itchgrass biotype was present
at Loreauville while the Larose itchgrass biotype was
present at the Labadieville location.
A randomized complete block experimental design with
five replications was used at both locations. Data were
subjected to analysis of variance for individual locations
and across locations. Differences among treatment means were
determined using Fisher-protected Least Significant
Difference (LSD) at the 5% level of probability.
RESULTS AND DISCUSSION
Preliminary field studies conducted in 1988 in the
sugarcane belt of Louisiana indicated that a PRE surface
application of pendimethalin plus atrazine at 2.2 plus 3.3
kg/ha provided itchgrass control comparable (approximately
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90%) to the standard itchgrass treatment of PI trifluralin
at 2.2 kg/ha followed by a PRE surface application of
atrazine at 3.3 kg/ha (4). Compared to a PRE surface
application of pendimethalin plus atrazine, the use of
trifluralin is more costly and time consuming, since several
passes across the field are required (one to shave the row,
two to three passes for trifluralin incorporation, plus an
additional pass for atrazine application).
A herbicide treatment by location interaction was
significant for itchgrass control. Early season itchgrass
control was similar and at least 81% at both locations for
pendimethalin plus atrazine, prodiamine, clomazone, and
fomesafen at 0.8 and 1.1 kg/ha (Table 1}. Itchgrass control
with terbacil, metribuzin, and atrazine, however, was
variable. Poor itchgrass control was obtained with
quinchlorac at both locations, regardless of rate of
application. At 0.3 kg/ha of quinchlorac, itchgrass control
was 42% at Loreauville but only 4% at Labadieville.
Metribuzin and atrazine controlled itchgrass poorly at
Loreauville (no more than 51%) but provided good control at
Labadieville. The greater control at Labadieville may have
been related to the itchgrass biotype present at there.
At Loreauville, pendimethalin, prodiamine, clomazone,
fomesafen (excluding the 0.6 kg/ha rate), and terbacil
reduced itchgrass infestation levels at least 79% (Table 1).
Itchgrass populations with quinchlorac, metribuzin, and
atrazine were similar to the untreated check. The
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differences in late-season itchgrass infestations at
Loreauville were reflective of the early-season visual
control ratings observed (Table 1). Differences in itchgrass
infestation levels among treatments at Labadieville were not
significant. However, infestation levels tended to be higher
where quinchlorac and atrazine were applied.
A herbicide by location interaction was also
significant for sugarcane injury. With the exception of
clomazone, sugarcane injury at both locations was less than
8% (Table 2). At Loreauville, sugarcane injury with
clomazone was minimal, but ranged from 9 to 22% at
Labadieville. Injury at Labadieville with clomazone
consisted of bleaching of young leaves. In the plant cane
year, CP 70-321 is less sensitive than CP 72-370 to
preemergence herbicides (14). Sugarcane leaf injury is also
increased with later postemergence herbicide applications of
asulam [methyl[(4-aminophenyl)sulfonyl]carbamate] with CP
70-321 exhibiting less leaf injury than CP 72-370 (15). The
higher injury observed in the present study at Labadieville
may have been related to the presence of CP 72-370,
especially since new cane growth was present at treatment
time.
Small differences in sugarcane stalk height among
treatments was observed at both locations (Table 3).
However, when compared to the untreated check, sugarcane
height was not reduced by any herbicide treatment and when
averaged across locations, significant differences were not
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noted. A herbicide by treatment interaction was not obtained
for stalk populations. Averaged over locations, stalk
populations for pendimethalin plus atrazine, prodiamine,
clomazone, and fomesafen were greater than the untreated
check (Table 3). Stalk populations following treatment with
quinchlorac, terbacil, metribuzin, and atrazine were not
significantly different from the untreated check. The
reduced stalk populations, were probably related to the poor
itchgrass control for these treatments (Table 1).
Sugar yields at the Loreauville site were variable
(Table 3). Yields following treatment with pendimethalin at
2.2 kg/ha plus atrazine at 3.3 kg/ha, prodiamine at 2.8
kg/ha, clomazone at all rates, fomesafen at 1.1 kg/ha, and
metribuzin were significantly greater than the untreated
check.
In summary, PRE surface applications of pendimethalin
plus atrazine, prodiamine, clomazone, and fomesafen,
consistently provided good to excellent itchgrass control
(>80%), unlike terbacil, quinchlorac, metribuzin, and
atrazine. Use of PRE surface treatments, as compared to the
standard PI application of trifluralin, would offer cost
savings through reduction in trips across the field and may
minimize the sugarcane injury associated with the shaving
and incorporation operations.
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Table 1. Visual itchgrass control and average number of itchgrass stems/m row with
at least two joints as influenced by herbicide application at Loreauville and
Labadieville, LA, 1989.
Itchgrass control
Herbicide

Rate
(kg/ha)

Pendimethalin+
atrazine
2 .2+3.3
Pendimethalin+
atrazine
3 .4+3.3
1.7
Prodiamine
2.2
2.8
Clomazone
1.1
1.7
2.2
0.6
Fomesafen
0.8
1.1
Quinchlorac
0.3
0.6
1.1
Terbacil
2.1
Metribuzin
2.6
Atrazine
3.3
Untreated
• • •
LSD (0.05)
Pr > F

Loreauville

Labadieville

Itchgrass stems
Loreauville

----------- (%)-----------

Labadieville
(no./m)

89

90

0

7

93
85
85
90
82
87
81
72
93
86
42
43
43
70
51
39
0

93
90
83
90
90
92
93
84
89
81
4
55
58
65
85
81
0

4
2
2
0
6
4
9
19
1
1
35
29
23
2
29
30
43

4
7
9
4
7
5
5
7
3
11
16
12
17
9
5
11
21

19

20

16

NS

<0.01

<0.01

<0.01

0.14
U)

o
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Table 2. Visual sugarcane injury as influenced by preemergence
herbicide application at Loreauville (Lor.) and Labadieville
(Lab.), LA, 1989.
Injury
Treatment

Rate
(kg/ha)

Pendimethalin+
atrazine
2 .2+3.3
Pendimethalin+
atrazine
3 .4+3.3

Lor.

Lab.

-------------------(%)

0

0

0

1

Prodiamine

1.7
2.2
2.8

1
0
0

0
2
0

Clomazone

1.1
1.7
2.2

2
2
2

9
12
22

Fomesafen

0.6
0.8
1.1

0
0
0

2
7
3

Quinchlorac

0.3
0.6
1.1

0
0
0

4
1
5

Terbacil
Metribuzin
Atrazine

2.1
2.6
3.3

1
1
0

7
5
4

Untreated

• e •

0

0

2

4

LSD (0.05)
Pr > F

J.03

<0.01

Table 3. Millable sugarcane stalk height and stalk population and sugar yield as influenced by

preemergence herbicide application at Loreauville (Lor.) and Labadieville (Lab.), LA, 1989.
Height
Herbicide

Rate

Untreated
LSD (0.05)
Pr > F

...

Lor.

Lab.

Average

— (cm) —

-----

222

247

235

71.2

60.3

65.8

91.7

226
225
222
226
225
227
226
221
230
224
221
219
217
224
225
220

247
243
248
247
248
250
242
252
249
250
248
249
248
240
244
245

237
234
235
237
237
239
234
237
240
237
235
234
233
232
235
232

75.7
70.9
70.0
77.2
71.4
72.9
69.9
67.8
73.5
66.9
58.9
58.7
61.4
66.8
62.2
57.7

59.7
57.8
58.0
60.2
58.7
64.8
63.6
60.9
61.9
56.7
54.8
55.2
56.0
52.4
56.2
54.9

67.7
64.3
64.0
68.7
65.0
68.9
66.7
64.4
67.7
61.8
56.9
56.8
58.7
59.6
59.4
56.3

69.9
78.8
75.2
81.5
82.9
81.8
86.5
70.9
70.7
91.1
82.5
65.2
59.9
77.6
82.4
67.1

220

247

233

50.2

53.4

51.8

58.2

7

7

NS

9.8

NS

8.0

21.3

0.03

0.05

0.10

<0.01

0.38

<0.01

0.04

Lor.

(kg/ha)
Pendimethalin+
atrazine
2.2+3.3
Pendimethalin+
atrazine
3.4+3.3
1.7
Prodiamine
2.2
2.8
Clomazone
1.1
1.7
2.2
0.6
Fomesafen
0.8
1.1
0.3
BAS 514
0.6
1.1
Terbacil
2.1
2.6
Metribuzin
3.3
Atrazine

Yield1

Population
Lor.

Lab.

----- (no./ha

Average

x 103)

-(kg/ha x 102)—

1 Sugar yields were estimated at the Loreauville site only. Sugar yield is the product of
stalk number, stalk weight, and the theoretically recoverable sugar content of the crushed juice.
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Itchgrass (Rottboellia cochinchinensis) Control
in Sugarcane (Saccharum sp.) with Postemergence Herbicides
ABSTRACT
In 1989, experimental postemergence herbicides
nicosulfuron, primasulfuron methyl, and KIH 2665 were
compared to a standard asulam treatment of 3.7 kg/ha for
itchgrass control and sugarcane injury. Nicosulfuron at 18
g/ha and asulam at 3.7 kg/ha applied to itchgrass that
averaged 10 cm in height without a crop present, reduced dry
matter biomass 88 and 89%, respectively, compared to the
untreated control. Control was poor for all herbicides when
applied to 60-cm itchgrass.
Standard over-the-top applications of the herbicides
were made to sugarcane in Maringouin (northern cane belt)
and Thibodaux, LA (southern cane belt). Itchgrass
populations were significantly lower for nicosulfuron at 18,
34, and 67 g/ha and asulam than for primasulfuron methyl at
34 and 67 g/ha and KIH 2665 at 112 g/ha. Sugarcane stalk
populations were reduced compared to asulam with
nicosulfuron at 18 g/ha at both Maringouin (99%) and
Thibodaux (77%), and with primasulfuron methyl at 34 g/ha
only at Maringouin (93%). Sugarcane stalk populations were
not reduced at either location with KIH 2665. Reductions in
sugarcane stalk heights in August compared to asulam
occurred at both locations with nicosulfuron at 18 g/ha (at
least 32%) and primasulfuron methyl at 34 g/ha (at least
34
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17%), but only at Thibodaux with KIH 2665 at 112 g/ha (11%).
Yields of cane and sugar closely paralleled reductions in
stalk populations and height. Where nicosulfuron was
directed below the sugarcane canopy at 34 g/ha (post
directed) , sugarcane injury was comparable to that observed
with the over-the-top application. Post-directed
applications of paraquat at 560 g/ha and ametryn at 2700
g/ha reduced late-season itchgrass infestation levels by 74
and 52%, respectively, but did not significantly reduce cane
height or yields of standing cane and sugar.
INTRODUCTION
Itchgrass is a weed of increasing concern to Louisiana
growers. Since introduction into southern Louisiana in the
1920's (10), it has become a serious weed problem in
sugarcane, corn,

(Zea mavs L.) and soybeans rGlvcine max

(L.) Merr.]. Itchgrass is an aggressive, erect annual grass
that may grow to heights of 3 m (4). It is a prolific seed
producer and is characterized as having prop roots which
descend from the lower nodes and trichomes on the leaf
sheath which cause an itching sensation. The ability to
germinate throughout the growing season and to exist under
the crop canopy makes itchgrass a potential serious weed
problem in most cropping systems (12), requiring intensive
weed control efforts.
Two itchgrass biotypes have been identified in the
sugarcane growing area of Louisiana. The Larose biotype is
daylength sensitive and flowers in late September, whereas
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the St. Martinville biotype is daylength neutral and flowers
from early June throughout the growing season until frost
(11). Indications are that the St. Martinville biotype is
more widespread and would be more prolific and potentially
more troublesome. Fisher et al. have identified different
biochemical characteristics of these two biotypes using
polyacryamide electrophoresis and spectroscopic procedures
(3).
Millhollon (8) reported that, in sugarcane,
preemergence treatments of diuron (N'-(3,4-dichlorophenyl)N,N-dimethylurea], simazine (6-chloro-N,N'-diethyl-1, 3,5triazine-2,4-diamine], fenac [2,3,6-trichlorobenzeneacetic
acid], and bromacil [5-bromo-6-methyl-3-(1-methylpropyl)2,4(1H,3H)pyrimidinedione], applied at layby, provided 63 to
87% itchgrass control. However, postemergence application of
DSMA [disodium salt of methylarsonic acid], diuron, dalapon
[2,2-dichloropropanoic acid], bromacil, or tank mixtures of
TCA [trichloroacetic acid] plus dalapon plus silvex [2(2,4,5-trichlorophenoxy)propanoic acid] to 7.6 to 10.2 cm
itchgrass, provided 85 to 97% itchgrass control (8). When
applied to 18 to 23 cm itchgrass, 2.6 and 4.5 kg/ha of DSMA,
even though not registered for use in sugarcane, gave 88 and
92% control, respectively. Excellent control has also been
obtained with MSMA [monosodium salt of methylarsonic] at 2.8
kg/ha (9). Ametryn is registered for control of itchgrass up
to 7.6 cm tall and paraquat is currently registered as a
postemergence-directed treatment underneath the sugarcane
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canopy.
Greenhouse and field studies have shown increased
efficacy of postemergence applications of asulam followed by
dalapon or with tank mixes of asulam plus dalapon when
compared to control with either herbicide alone (5).
Millhollon (12) found that itchgrass control was variable (6
to 94%) with postemergence applications of asulam at 3.7
kg/ha. However, a preemergence incorporated application of
trifluralin [2,6-dinitro-N,N-dipropyl-4(trifluromethyl)benzenamine] at 2.2 kg/ha followed by asulam
at 3.7 kg/ha gave 94% itchgrass control and was more
consistent than either treatment alone. In Louisiana, a
typical itchgrass control program in sugarcane involves band
applications of trifluralin preemergence incorporated in the
spring with asulam postemergence if needed, and a broadcast
application of trifluralin just prior to the layby
cultivation (1).
Recently, several experimental postemergence herbicides
including nicosulfuron, primasulfuron methyl, and KIH 2665
have shown excellent johnsongrass fSorghum haleoense (L.)
Pers.] control in corn with minimal crop injury (14,15).
Indications are that these herbicides may have some
itchgrass activity as well.
One objective of this research was to evaluate the
experimental herbicides nicosulfuron, primasulfuron methyl,
and KIH 2665 compared to the asulam standard for
postemergence over-the-top itchgrass control and cane
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tolerance. A second objective was to compare itchgrass
control and cane tolerance with directed postemergence
application of nicosulfuron, paraquat, ametryn,.. and asulam.
MATERIALS AMD METHODS
Greenhouse study. Larose and St. Martinville itchgrass
biotypes were planted in a peat-based potting mixture in 10
cm square pots on May 5, 1989. Temperature in the greenhouse
ranged from 29 to 45 C during the day and from 19 to 23 C at
night. Since planting time corresponded with germination in
the field, supplemental lighting was not utilized. The
biotypes germinated three and four DAP (days after
planting). At seven DAP, seedlings were thinned to one
plant/pot and proper soil moisture was maintained by surface
irrigation.
Herbicides and rates used were asulam at 3700 g/ha,
nicosulfuron at 9, 18, and 35 g/ha, primasulfuron methyl at
10, 20, and 30 g/ha, and KIH 2665 at 28, 56, and 112 g/ha.
Herbicide treatments were applied to both itchgrass biotypes
when plants were 8 to 10 cm tall (3 leaf), 20 cm tall (4
leaf), and 52 cm tall (average of 15 tillers/plant), which
corresponded to 9, 13, and 29 DAP (days after planting),
respectively. Nonionic surfactant at
0.25% (v/v) was added to all treatments. Herbicide
treatments were applied with a carbon dioxide-pressurized
moving belt sprayer delivering 190 L/ha at 221 kPa. Above
ground plant parts were clipped at the soil surface 21 DAT
and dried at 60 C for 4 to 6 days to determine biomass.
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A completely randomized experimental design with five
replications was used. Data collected for each itchgrass
biotype at individual treatment times were subjected to
analysis of variance. Differences among treatment means were
determined using Fisher-protected Least Significant
Difference (LSD) at the 5% level of probability.
Field study 1. A study was conducted in 1989 in Pointe
Coupee Parish near Maringouin, LA with a natural infestation
of the St. Martinville itchgrass biotype in a soybean field,
to evaluate the same herbicides and rates used in the
greenhouse experiment. Herbicides were applied to itchgrass
10 cm tall on July 11, 20 to 64 cm tall (average height = 45
cm) on July 20, and 46 to 76 cm tall (average height = 60
cm) on August 11. The variability in itchgrass height was
due to successive flushes that occurred in the field.
Nonionic surfactant at 0.25% (v/v) was added to all
treatments. A carbon dioxide-pressurized backpack sprayer
delivering 174 L/ha at 193 kPa was used to apply all
treatments. Plot size was 2 m by 0.61 m. Above ground plant
parts from two 0.5 m areas in the center of the plot were
clipped at the soil surface 22 DAT (days after treatment)
for itchgrass treated on July 11 and 21 DAT for itchgrass
treated on July 20 and August 11. Samples were dried at 60 C
for 4 to 12 days and subsamples were composited to obtain
total dry biomass.
A randomized complete block design with four
replications was used. The data for the individual times of

itchgrass treatment were subjected to analysis of variance.
Differences among treatment means were determined using
Fisher-protected Least Significant Difference (LSD) at the
5% level of probability.
Field study 2. Field studies were conducted in 1989 at two
locations in the sugarcane growing region of Louisiana. The
Pointe Coupee Parish location was near Maringouin, LA in the
northern part of the sugarcane growing area and the southern
location was in Lafourche Parish near Thibodaux, LA. The
sugarcane cultivar CP 76-331 was used at the northern
location while CP 70-321 was present at the southern
location. At both locations, sugarcane was planted on raised
beds spaced 1.8 m apart and was a second ratoon crop (third
production year).
Herbicides and rates used were asulam at 3700 g/ha,
nicosulfuron at 18, 34, and 67 g/ha, primasulfuron methyl at
34 and 67 g/ha, and KIH 2665 at 112 g/ha. Herbicide
treatments were applied to sugarcane 91 cm in height and
itchgrass 10 to 31 cm in height at the northern location on
May 29. At the southern location, herbicide treatments were
applied on May 25 to sugarcane 91 cm in height and itchgrass
15 to 30 cm in height. Crop oil concentrate at 1% (v/v) was
added to all treatments. Herbicides were applied over-thetop of sugarcane with a tractor-mounted compressed air
sprayer delivering 190 l/ha at 207 kPa using a standard
three nozzle arrangement, with one nozzle directly over the
row and one nozzle on each side of the row on 31 cm drops.
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The nozzle on either side of the row directed the herbicide
spray to the base of the cane stalks to ensure coverage of
weeds within the 91 cm treated band. Each plot was 5.4 m
wide (three sugarcane rows) by 12.2 m long at the northern
location and 5.4 m wide by 15.3 m long at the southern
location.
Sugarcane millable stalk populations were determined in
mid-August by counting millable stalks (stalks with a height
of at least 1.7 m) from the entire plot. Stalk height was
determined in mid-August on 12 randomly selected stalks by
measuring from the soil surface to the youngest visible
dewlap, a structure which is triangular in shape and present
on either side of the blade joint of fully-expanded leaves.
During this same period, itchgrass populations were
determined by counting itchgrass stems with at least two
nodes present from a randomly selected 1-m section of the
band of each sugarcane row. The St. Martinville itchgrass
biotype was present at both locations.
Entire plots were harvested at both locations in late
October with a two-row, whole stalk mechanical harvester set
to top as close to the first hard internode below the apical
meristem as possible. Sugarcane was burned to remove leaves
and weeds. Fifteen stalks were randomly removed from each
plot, weighed to determine stalk weights, and crushed to
determine crusher juice sugar (sucrose) and Brix using
standard methods (2). Sugar yield was determined based on
stalk weight and theoretically recoverable sugar content of
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stalks as previously described (6).
A randomized complete block design with four
replications was used. Data were subjected to analysis of
variance for individual locations and across locations. Data
are presented individually for each location and as an
average across locations. Differences among treatment means
were determined using Fisher-protected Least Significant
Difference (LSD) at the 5% level of probability.
Field study 3. Additional sugarcane field studies were
conducted at the same locations as in field study 2.
Herbicides and rates included asulam at 3700 g/ha,
nicosulfuron at 34 g/ha, paraquat at 560 g/ha, and ametryn
at 2700 g/ha. Herbicide treatment application, application
dates, and crop and weed sizes were the same as those
described in field study 2. Nonionic surfactant at 0.25%
(v/v) was added to all treatments. A post-directed nozzle
arrangement, consisting of one nozzle on each side of the
row on 31 cm drops 91 cm apart was used to treat a 90-cm
band on top of the row. The herbicide solution was directed
to the base of the cane stalks (15 cm from the soil surface)
to avoid herbicide contact in the whorl of primary and
secondary shoots.
Data were recorded as previously described for field
study 2 and subjected to the same statistical analysis.
RESULTS AND DISCUSSION
Greenhouse study. Asulam and nicosulfuron at all rates
reduced biomass at least 92% for both biotypes when applied
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at 10 and 20 cm in height (Table 1). Itchgrass biomass
reduction with primasulfuron methyl was variable at the 10
and 20 cm heights. However, it appeared that rates of at
least 20 g/ha were required for (>80%) control of both
biotypes. At least 88% control of both biotypes was obtained
with KIH 2665 at 112 g/ha when treated at both 10 and 20 cm.
No herbicide treatment provided acceptable control (>80%) of
either biotype when applied at 52 cm in height.
Field study 1. When no crop was present, asulam and
nicosulfuron provided comparable reductions (77 to 89%) in
biomass when applied to 10 cm itchgrass (Table 2). When
applied to 45 cm itchgrass, reductions in itchgrass biomass
with asulam and nicosulfuron were no more than 76%. All
other treatments reduced itchgrass biomass less than 44% at
the 10 and 45 cm heights. In most cases, itchgrass became
chlorotic shortly after herbicide application and growth
ceased. Plant recovery occurred, particularly at lower
rates. The poorer control with primasulfuron methyl and KIH
2665 in the field, as compared to the greenhouse, may have
been due to the different environments which exist between
the greenhouse and field. All herbicide treatments applied
to 60 cm itchgrass provided poor control. It should
be noted that in this study, as well as in the greenhouse
study, crop competition was not a factor. Weed control in
such situations would be enhanced by the crop if crop injury
did not occur.
Field study 2. With sugarcane present, both asulam and
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nicosulfuron provided comparable itchgrass control (79 to
84%) when evaluated 16 DAT (Table 3). Both primasulfuron
methyl and KIH 2665 gave poor control. Nicosulfuron,
primasulfuron methyl, and KIH 2665 caused significant
sugarcane injury, more so than asulam at both locations.
Averaged across locations, greater than 50% sugarcane
injury, evidenced primarily as chlorosis and cane stunting,
was noted for all three rates of nicosulfuron and for 34
g/ha of primasulfuron methyl.
Averaged over locations, 67 g/ha nicosulfuron provided
the highest season-long control of itchgrass (Table 4).
Asulam and nicosulfuron at 18 and 34 g/ha did not reduce
late-season itchgrass infestation levels significantly when
compared to the untreated check. At the Maringouin location,
itchgrass was bunched and stunted with no two node stems
present following treatment with nicosulfuron. However, at
the Thibodaux location, small, stunted two-node itchgrass
stems were present in the nicosulfuron-treated plots.
Itchgrass stems and plants at both locations in the
untreated check, were tall and robust.
Stalks at least 1.7 m in height by mid-August were
considered to have enough size to be gathered and piled by
the mechanical harvester. With the exception of asulam, KIH
2665, and the untreated check, all treatments significantly
reduced stalk heights below 1.7 m height with height
reductions with nicosulfuron being the most severe.
Sugarcane stalk numbers for asulam and KIH 2665 at 112
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g/ha were similar and comparable to the untreated-check.
Stalk numbers, however, were significantly reduced, as much
as 98 and 81%, respectively, compared to the untreated check
with nicosulfuron and primasulfuron methyl. Even though
nicosulfuron reduced both sugarcane plant height and stalk
population, itchgrass density was low indicating the
efficacy of nicosulfuron. These findings agree with those of
previous greenhouse and field trials where no crop was
present.
Field study 3. Visual itchgrass control was similar and
averaged 84 and 89%, respectively, for nicosulfuron at 34
g/ha and paraquat at 560 g/ha (Table 5). Itchgrass control
with paraquat was greater than that of asulam and ametryn.
Sugarcane injury following treatment with nicosulfuron
(stunting) and paraquat (foliar necrosis) was significant
and averaged 46 and 22%, respectively.
Compared to the untreated-check, herbicide treatments
significantly reduced the number of two-node itchgrass stems
at Thibodaux (Table 6). Although not significant at
Maringouin (p = 0.16), paraquat provided the fewest number
of itchgrass stems/m row. When averaged across locations,
herbicide treatments significantly reduced the number of
two-node itchgrass stems an average of 68% compared to the
untreated check.
When averaged across locations, only nicosulfuron,
significantly reduced sugarcane stalk height and stalk
numbers compared to the other treatments (Table 6). No
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significant differences in stalk height or number were seen
at Thibodaux.
Theoretically recoverable sugar was similar for the
treatments (Table 7). Averaged across locations,
nicosulfuron reduced cane yield 61% and sugar yield 63%
compared to the other herbicide treatments. The non
significance of cane and sugar yields at Thibodaux (p ~ 0.28
and p = 0.26, respectively) were direct reflections of the
similarity in stalk number/ha.
In summary, of the herbicides evaluated, nicosulfuron
provided the most consistent itchgrass control. Injury to
sugarcane with nicosulfuron was significant regardless of
whether applied over-the-top or post-directed. Even though
cane tolerance to nicosulfuron was poor, itchgrass efficacy
information is applicable to its use in fallowed sugarcane
fields and in corn production. Despite the early injury,
paraquat and ametryn, applied post-directed provided
itchgrass control without reducing sugarcane yields. Asulam
provided good to excellent control of small (10 to 20 cm)
itchgrass in the greenhouse and field, with minimal
sugarcane injury. Additionally, when asulam and paraquat
were applied post-directed to large itchgrass in the field,
reductions in the number of itchgrass plants/m of band were
similar. Paraquat is a cost-effective treatment that is
promising but will require precise management to avoid
sugarcane injury.
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Table 1. Influence of herbicide rate and application timing on dry biomass production by the

St. Martinville and Larose biotypes in the greenhouse at Baton Rouge, LA, 1989.
Plant height treated (cm)1
St. Martinville
Herbicide

Rate

10

20

Larose
52

(g/ha)
Asulam

10
Jiaaoa }

20

52

-

3700

0.12(95)

0.28(93)

15.6(35)

0.05(98)

0.31(92)

12.0(45)

9
18
35

0.03(98)
0.04(98)
0.05(98)

0.26(93)
0.17(96)
0.17(96)

7.9(67)
5.6(77)
6.2(74)

0.09(96)
0.04(98)
0.02(99)

0.15(96)
0.12(97)
0.09(98)

6.3(71)
4.8(78)
4.3(80)

10
20
30

0.27(88)
1.00(55)
0.20(91)

2.39(40)
0.48(88)
0.54(86)

17.0(29)
13.0(46)
14.9(38)

1.19(47)
0.45(80)
0.61(73)

1.44(63)
0.83(79)
0.53(86)

17.1(21)
11.1(49)
7.7(64)

28
56
112

0.67(69)
0.19(91)
0.64(97)

1.55(61)
0.88(78)
0.31(92)

23.4( 3)
18.4(22)
16.3(32)

0.54(76)
0.21(91)
0.03(99)

0.65(83)
0.48(88)
0.48(88)

19.7( 9)
16.8(23)
11.8(46)

Untreated
check

2.20( 0)

3.94( 0)

24.1( 0)

2.25( 0)

3.88( 0)

21.7( 0)

LSD

0.28

0.54

3.9

0.30

0.36

<0.01

<0.01

<0.01

<0.01

<0.01

Nicosulfuron

Primasulfuron
methyl

KIH 2665

Pr > F

1 Values in the parentheses represent percent reductions of the untreated check.

4.5
<0.01

Table 2. Itchgrass dry biomass production as Influenced by
herbicide rate and application timing at Maringouin, LA,

1989.
Height treated (cm) 1
Herbicide

Rate

10

45

60

(g/ha)
Asulam
Nicosulfuron

Primasulfuron
methyl

KIH 2665

3700

16.6(89)

65.3(76)

321.2(35)

9
18
35

35.1(77)
17.6(88)
17.3(89)

104.2(61)
89.4(69)
99.8(63)

345.0(30)
301.5(39)
275.2(44)

10
20
30

113.5(26)
103.5(32)
130.2(15)

169.9(37)
176.7(35)
152.6(43)

274.8(44)
343.7(30)
220.2(55)

28
56
112

116.4(24)
90.4(41)
98.5(35)

182.3(33)
208.5(23)
176.3(35)

289.5(41)
307.3(37)
304.7(38)

152.7( 0)

270.1( 0)

491.4( 0)

Untreated
check
LSD

42.5

81.3

Pr > F

<0.01

<0.01

117.9
<0.01

1 Values in the parentheses represent percent reductions of

the untreated check.

Table 3. Visual itchgrass control and sugarcane injury as influenced by over-the-top herbicide
application at Haringouin and Thibodaux, LA, 1989.

Sugarcane injury

Itchgrass control
Herbicide

Rate

Haringouin

(g/ha)
Asulan
Nicosulfuron

Primasulfuron
methyl
KIH-2665

Thibodaux

Average

Maringouin

Thibodaux

Average

-(%)

-(%)■
79

10

20

15

51
53
58

50
62

86

80
83
84

66

51
57
62

45
55

45
59

45
57

50
46

58
45

54
46

59

45

52

33

28

30

13

11

8

11

18

9

< 0.01

< 0.01

3700

81

18
34
67

76
79
81

83
87

34
67

112

75

Untreated
check
LSD
Pr > F

< 0.01

< 0.01

< 0.01

< 0.01

Table 4. Itchgrass density and sugarcane stalk height and number, as influenced by over-the-top
herbicide application at Haringouin and Thibodaux, LA, 1989.

Stalk
Density (stems/m) band1

Herbicide

Rate

Haring
ouin

Thibod
aux

Avg

Height
Maringouin

(g/ha) --------- -(no.)----Asulaa
Nicosulfuron

Primasulfuron
methyl
KIH 2665

Thibod
aux

Number
Avg

Maringouin

------ — (m.)---- ------ ---—

Thibod
aux

Avg

(no./ha X 103)-

3700

23( 26)

47(33)

36(31)

1.9

1.9

1.9

18
34
67

0(100)
0(100)
0(100)

44(37)
38(46)
27(61)

22(57)
19(63)
14(73)

0.9
0.6
0.5

1.3
1.3
1.0

1.1
1.0
0.8

0.9(99)
0.0(100)
0.0(100)

9.0(77)
4.4(89)
2.7(93)

4.9(91)
2.2(96)
1.4(98)

34
67

76(+145)
46(+48)

141(+147) 109(+114) 1.3
138(+142) 92(+80)
1.2

1.6
1.6

1.5
1.4

5.4(93)
6.1(92)

15.9(59)
16.4(58)

10.7(81)
11.3(80)

40.3(+3)

51.4(9)

38.8(1)

54.5(4)

49(+42)

99(+74)

74(+45)

1.9

1.7

1.8

62.5(15)

Untreated
check

31(0)

70(0)

51(0)

2.0

2.1

2.1

73.9(0)

39.1(0)

56.5(0)

LSD (0.05)

31

57

33

0.2

0.2

0.1

21.7

27.9

21.3

<0.01

<0.01

<0.01

Pr > F

112

70.1(5)

<0.01

<0.01

<0.01

<0.01

0.03

<0.01

1 Values in the parentheses represent percent reductions of or increase (+) over the untreated check.

Table 5. Visual itchgrass control and sugarcane Injury as influenced by post-directed herbicide
application at Maringouin and Thibodaux, LA, 1989.

Itchgrass control
Herbicide

Rate

Maringouin

Thibodaux

Sugarcane injury
Average

Maringouin

(g/ha)
Asulam

Thibodaux
----- *(*/ —

Average

■------

3700

83

75

79

0

10

5

34

89

79

84

45

48

46

560

93

84

89

16

28

22

2700

73

79

76

8

11

10

Untreated
check

0

0

0

0

0

0

LSD(0.05)

5

9

5

7

9

6

Nicosulfuron
Paraquat
Ametryn

Pr > F

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

Ul

U>

Table 6. Itchgrass density and sugarcane stalk height and number, as influenced by post-directed
herbicide application at Maringouin and Thibodaux, LA, 1989.

Stalk1
Density (stems/m) band

Herbicide

Rate

Maring
ouin

Thibod
aux

Avg

— (no.)--- ------

(9/ha)

Number

Height
Maring
ouin

Thibod
aux

Avg

-------- ----(m.)----

Maring
ouin

Thibod
aux

Avg

-------- -(no./ha X 103)-----

3700

15

10

13

1.8

1.8

1.8

52.1(5)

41.3(4-43) 46.7(4-11)

34

10

11

10

1.5

1.6

1.5

16.3(70)

20.1(30)

560

5

16

11

1.8

1.8

1.8

47.0(14)

40.l(+39) 43.6(4-4)

3700

17

22

20

1.8

1.9

1.9

50.6(8)

Untreated
check

27

56

42

1.9

1.7

1.8

54.8(0)

LSD (0.05)

NS

26

18

0.2

NS

0.2

0.16

0.01

0.01

<0.01

0.47

Asulam
Nicosulfuron
Paraquat
Ametryn

Pr > F

0.02

9.1
<0.01

18.2(57)

49.2(4-70) 49.9(4-19)
28.9(0)

41.9(0)

NS

13.2

0.28

<0.01

1 Values in the parentheses represent percent reductions of or increase (+) over the untreated check.

Table 7. Theoretically recoverable sugar (TRS) content of crushed juice, and cane and sugar yield as
influenced by post-directed herbicide application at Maringouin and Thibodaux, LA, 1989.

TRS

Herbicide

Rate
(g/ha)

Asulaia

3700

Maring
ouin
——————

Thibod
aux

Cane yield
Avg

— (*)--------

Maring
ouin
—

— —

Thibod
aux

(at/ha) —

Sugar yield
Avg

-— —

Maringouin

Thibodaux

Avg

-------(kg/ha X 1Q2)-

17.3

20.3

18.8

48.1

30.4

39.3

61.4(0)

46.3(+67)

53.9(+21)

16.7

18.9

17.8

11.8

13.3

12.6

15.0(76)

18.1(35)

16.6(63)

560

18.1

18.6

18.3

40.3

28.2

34.3

53.6(13)

39.6(+43)

46.6(+4)

2700

17.9

19.3

18.6

42.4

43.9

43.2

56.1(9)

59.3(+114) 57.7(+29)

Untreated
check

18.4

19.5

19.0

44.9

19.0

32.0

61.6(0)

27.7(0)

LSD (0.05)

NS

NS

NS

8.5

NS

12.9

12.9

NS

19.7

0.42

0.24

0.49

<0.01

0.28

<0.01

<0.01

0.26

<0.01

Nicosulfuron
Paraquat
Ametryn

Pr > P

44.4(0)

1 Values in the parentheses represent percent reductions of or increase (+) over the untreated check.
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